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Docket No.: 2169S4US0KB 

ffl THfe TTKTTBD flf ftTOS PATBMT *. T*ftAT>KMAftX OFFICE 

IN RE APPLICATION OP : 

Masaro ISHIHARA et aL : ATTN: APPLICATION DIVISION 

REISSUE OF: 6,060.289 

FUJED: HEREWITH : 

FOR; MODIFIED BACTERIAL CELLULOSE 

j^nr AP ATTOV 1TNDKR 37 CP .ft. 81 .173 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, D.C. 20231 

SIR: 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are stated below next to my name. 
I bcUevo I am the original, fint and sole inventor (if only one name is listed below) or an 
original first and joint inventor (if plural names are listed below) of the subject matter which 
is described aad claimed ifi the below identified patent: 

PatentNo.; 6,060,289 

Date Patent Issued: May 09, 2000 

Title of Invention,' Modified Bacterial Cellulose 

for which a reissue patent is sought on the invention entitled Modified Bacterial Cellulose, 
the specification of which is attached hereto as Exhibit 1 and amended in me ftelhninaxy 
Amendment attached hereto as Bxnibit 2. 

I have reviewed and understand the contents of the above-identified specification, 
including the claims, as amended by the Preliminary Amendment referred to above. 
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X acknowledge the duly to disclose informatics which is material to patentability as 

defined in 37 C J.1L §1.56. 

We (I) hereby claim foreign priority benefits under 35 U.S.C. $U9C*M<T) OX §3650) 
of any foreign applioation(s) for patent or inventor's certificate, or §365(a) of any PCT 
International application wbmh designated at least one country other than the United States, 
listed below and lave also identified below any foreign application for patent or taventor*B 
certificate, or PCT international application having a filing date before that of the application 
on which priority is claimed. The prior foreign application^) are: 

A pportion cmaa. n*^e/M aB ° l/YeM ' Priority ehnncjl 

8- 215332 Japan 26 July 1996 Yea 

9- 062282 Japan. 28 February 1997 Yo» 

I verily believe Ac original patent to be wholly or partly inoperative or invalid by 
reason of a defective specification and drawing, by reason of the patentee claiming more or 
less than he had the right to claim in the patent, and by reason of other errors. 
Errors upon which reissue is based are described as follows: 
Although we observed the ribbon-shaped microfibril* by the electron microscope and 
the atomic force microscope, the electron microscope catches shadow of the microfibrils. On 
the other hand, the atomic force microscope measures actual figure by moving a probe in 
contact with a surface to be measured. Tien, we considered that the results obtained by the 
atomic force microscope are accurate, and the width and thickness of the miorofibrils Were 
determined based on the results obtained by the atomic force microaeope. The end of the 
probe was rounded havmg a diameter of lOnm. Then, the limit of detection of the 
atomic force microscope was considered to be 10 run. This is in the horizontal direction. 
However, in July, 1999, we teamed from the manufacturer of me atomic force microscope 
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that the microscope has a resolving power of 0.01 nm ip the vertical direction, and it Is 
possible to determine a size in the order of 0,01 am by utilizing the resolving power in the 
vertical direction which had been recently developed. 

We measured the thickness and width of the microfibrils obtained in Examples 1, 2 
and 4 again by the recently developed method, and found that the thickncSB was in the range 
of 1 to 9 as shown in die attached Exhibit 3, 

Moreover, a* a result of the change in the thickness of the microfibrils described 
above, the ratio of the major axis/minor axis is changed as well. The lower limit of this ratio 
is 250 nm:9 run- 28:1.0, and the upper Umitia 1000 nm:l nm» 1000:1.0, and with respect 
to the particular range, the lower limit is 250 ran: 9 nm - 28:1.0 and The upper limit to 700 
nm:2.5iim« s ' 280:1.0. 

Based on the errors noted above, I understand mat the specification of the above- 
identified application, is amended as described below. 

The paragraph at column 1, lines 49-64, is amended as shown below. 

Thus, the present invention provides, bacterial cellulose 
comprising ribbon-shaped microfibrils having a thickness of 1 
to_£ [10 to 100] nm and a width of 160 to 1000 am. a method of 
producing bacterial cellulose which comprises culturiag 
cellulose-producing bacteria which produce the bacterial 
cellulose cxtraccllularly in a culture medium containing a cell 
division inhibitor, and recovering the bacterial cellulose 
produced in the culture medium, and further the present 
invention provides bacterial cellulose comprising 
ribbon-shaped microfibrils having a thickness of XSaJL [10 to 
100] nm and a width of 50 to 70 nm, and a method of 
producing bacterial cellulose which comprises CTilturirvg 
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cellulose-producing bacteria which produce the bacterial 
cellulose oxtraccllularly in a culture medium containing an 
organic reducing agent, end recovering fhe bacterial cellulose 



The paragraph at column 3, Macs 7-13. is amended as shown below. 



I 



i 

I 

i 

produced In the culture medium. I 

l 

The paragraph at column 2, line 63 to column 3, line 6, is amended as shown below. 



The bacterial cellulose of vie invention cornprisce 
ribbon-shaped microfibrils having a minor axis of Ufl9 [10 to 
100O] nm and a major axis of 160 to 1000 nm ot 50 to 70 am. 
The inventors cultured cellulose producing bacteria 
(Acetobaeter pasteurtarws TERM B*-4176) in a culture 
medium without containing cell division inhibitor and organic 
reducing agent, and the size of the microfibrils of the bacterial 
cellulose -was measured. As a result, the microfibril had a 
minor axis of Hal [10 to 100] nm and a major axis of 80 to 
150 nm. Accordingly, the bacterial oeltuloso of the invention is 
clearly different from conventional bacterial cellulose. 



The minor axis of microfibrils is J W>9lOTi [> in general, 
55 to 95 run, occasionally smaller size, eg., 25 nm,} 
irrespective of the bacterial cellulose of me invention obtained 
by culturing in a culture medium containing a cell division 
inhibitor or an organic reducing agent or conventional bacterial 
cellulose obtained by culturing in a culture medium not 
containing cell division inhibitor end organic reducing agent. 

The paragraph at column 3, lines 14-28. is amended as shown below. 
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0& the other hand, the major axis of the microfibrils of I 
the bacterial cellulose obtained by colturing in a culture J 
medium containing a cell division inhibitor is, In general 160 | 
to 700 bid, particularly 170 to 600 nm, occasionally longer 1 

size, e.g, 1000 am. That is, the major apis is considerably 
greater compared with conventional major axis of 80 to 150 

t&L When a culture medium contains a cell division inhibitor, 1 

cellulose-producing bacteria are lengthened, and it is observed 

that a plurality of Bingle chains are adhered to each other to 

form a bundle. The bundle can be deemed single chain, and 

accordingly, the idajox axis becomes considerably longer than 

conventional one. The ratio of mqjor axis minor axis is about 

?B:1.0 to 1000:1 [2.8:1.0 to 8.1:1,0], particularly, 2fii&Itt 

280:1 ft .0:1.0 to 6.0:1.0. In 4a case of conventional 

microfibrils, the ratio of tn^jor axis/minor axis is 1 .6:1.0 to 

2.7:1-0.] 

The paragraph at column 3, lines 29-35, is expended a? shown below: 



R-98« 



In the case of At bacterial cellulose obtained by 
cutturing in a culture medium containing an organic reducing 
agent, the major axis of the microfibrils ia, in general, SO to 70 
nm, and it is difficult to discriminate Dae major axis and the 
minor axis. It is considered to be caused by shortening of 
bacterial cell [The ratio of major axis: minor axis is about 
0,9:1.0 to 1.5:1.0, particularly, 1 .2:1.0 to 1.5:1,0.] 

The paragraph at column 7, lines 6-16, is amended as shown below: 

The ribbon-shaped microfibrils produced in NA-addod 
media were observed by the electron microscope and the 
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atomic force microscope! and found that the major axes (width) 
was great, e.g. 170 nm, 340 nm, 430 nm, 590 nm, etc. , but the 
minor axes (thictaiass) were in the range of 1 to 9 mtL c.y.^2.5 
mrrgmn fiTim.«Tim [10 to 100 WD, e.g., 25, 30, 60, 90 nm] 
etc. On the other hand, the ribbon-ishaped microfibrib 
produced in do NA added medium bad a mqjor axis (width) of 
82 nm, 1 07 nm, etc and a minor axis (thickness) in the range of 
JjfiLSPOto 100] nm. and significant variation was not 
observed compared with NA added medium concerning the 
minor axis. 

The paragraph at column 8, lines 38-48, la amended as shown below; 

The CP ribbon-shaped microfibrils produced m NA* 
added media ware observed by the electron microscope and the 
atomic force microscope, and found that the mqjor axes (width) 
was great, e.g, 160 nm, 330 mo, 450 nm, 570 nm, 690 run, etc, 
but the minor axes (thickness) were in the range of j to 9 [10 to 
100] nm, On the other hand, the ribbon-shaped microfibrils 
produced in no CP added medium had a m^jor axis (width) of 
82 nm, 107 nm, etc and a minor axis (thidmefls) in the range of 
I to 9 nm, and significant variation was not observed compared 
with CP added medium concerning the minor axis. 

The paragraph at column 9, lines 39-30, is amended as shown below: 

The DTT ribbon-shaped microfibrils produced in 
NA-added media wore observed by the electron microscope 
and the atomic force microscope* and found that die m^Jor axes 
(Width) was small, e.g. 56 nm, 57 nm, 70 nm, etc., but the 
minor axes (thickness) were in the range ofllfti* [10 to 100] 
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nm On the other hand, the ribbon-shaped microfibrils 
produced inn DTT added medium had a mqjor axis (width) of 
82 tun, 107 aid, etc and a minor axis (thickness) in the range of 
JjSLStlO to 100] urn, and significant variation was not 
observed compared with DTT added medium concerning the 
minor axis. 

The Abstract U replaced with the substitute Abstract shown below: 

This invention provides a bacterial cellulose comprising 
ribbon-shaped microfibrils haying a thickness of 1 to 9 nm and 
a width of 160 to 1000 nmora bacterial cellulose comprising 
ribbon-shaped microfibrils having a thickneaa of 1 to9nm and 
a width of 50 to 70 nm. The former bacterial cellulose can be 
produced by oulturing ccllulos^producing bacteria in a culture 
medium containing a cell division inhibitor, and the latter can 
bo produced by colturing the bacterium in a culture medium 
containing an organic reducing agent The bacterial cellulose is 
modified from conventional bacterial cellulose in the major 
axis, and is improved in Young's modulus, etc 

Figure 1 of the potent is replaced with the substitute Figure I submitted with the 
Preliminary Amendment attached hereto* 

Figure 2 of (he patent ip replaced with the substitute Figure 2 submitted with the 
Preliminary Amendment attached hereto. 

Figure 3 of the patent is replaced with the (substitute Figure 3 submitted with the 
Preliminary Amendment attached hereto, 

Claims Claims 4 t 5 and 6 of the patent are cancelled. 
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Tbe claims aw amended In the Preliminary Amendment attached hereto as shown 

below 

1> (Amended) A bacterial ocIIuIobo comprising 
microfibril* having a thickness of JJclS [10 to 100] tun and a 
width of 250 to 1000 m 

2. (Amended) The bacterial cellulose of claim 1, 
wW drv the mjcrofihrilg have [which has] * width of 250 to 700 

3. (Amended) The bacterid cellulose of claim 1, 
wherein the microfibril* have [which has] a width of 250 to 600 

nm. 

15. (Amended) The bacterial celhlose of claim 1, 
wherein ftf mjcroffhrfla have [which has] a width of 430 to 
1000 nm. 



16* (Amended) Tho bacterial cellulose of claim 1, 
wherem fhfe tHcryfibrils have [which has] a width of 590 to 

1000 nm, 

17. (Amended) The bacterial cellulose of claim 1, 

therein the micmfihrfo have [which has] a Young's modulus 

of thorn 13 to 20 Gpa, 

18. (Amended) The bacterial cellulose of claim 1, 
vfrqrefri foe Trnqprfibrilfi hftyg [which had] a Young'a modulus 
offlbsatf 16to20Gpa. 
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19. (Amended) The bacterial cellulose of claim 1, 
whcrem the TnicrefiKrils haw [which hftfl] ft width ©f 340 to 

1000 nm. 

20. (Amended) The bacterial cellulose of claim 1, 
wherein the microfibrils ha\x [wbioh has] a width of 340 to 700 



21. (Amended) The bacterial cellulose of claim 1, 
wherein the Tnicm^ >» fflY fl [which has] ft width of 340 to. 600 



The following claims are added to the application in the Preliminary Amendment 
attached hereto and as shown below; 



22. (New) The bacterial cellulose of claim 1, wherein 
the microfibrils have a thickness of 2,5, 3, 6, or 9 nm. 

23. (New) The bacterial cellulose of claim 1, wherein 
me ratio of the major axis to the minor tads of the microfibrils 
is about 28:1.0 to 1000:1.0 

24. (New) The bacterial cellulose of claim 1, wherein 
the ratio of the major axis to the minor axis of the microfibrils 
is about 28:1.0 to 280:1.0. 

25. (New) A bacterial cellulose produced by 
Aeetobacter pasteurianua PERM BP-4176 which comprise? 
microfibrils having a thickness of 1 to 9 am and a width of 250 
to 1000 nm. 
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26. (New) The bacterial cellulose of claim 25, wherein 
the microfibrils hay* a width of 250 to 700 nm, 

27. (New) The bacterial cellulose of claim 25, wherein 
the microfibrils have a width of 250 to 600 nm. 

28. (New) The bacterial cellulose of claim 25, wherein 
the microfibrils have a width of 430 to 1000 nm. 

29. (Mew) The bacterial ceMope of claim 25, wherein 
the microfibrils have a width of 590 to 1000 : 



30. (New) THe bacterial cellulose of claim 25, wherein 
the microfibrils have a width of 340 to 1000 nm. 

31 . (New) The bacterial cellulose of claim 25, wherein 
the microfibrils have a width of 340 to 700 m 

32. (New) The bacterial cellulose of claim 25, wherein 
the microfibrils have a width of 340 to $00 Inn. 

33. (New) The bacterial cellulose of claim 25 > wherein 
the microfibrils have a Young's modulus of about 13 to 20 
GPa, 

34. (New) Ilia bacterial cellulose of claim 25, wherein 
the microfibrils have a Young's moduhja of about 16 to 20 
Gpa. 

35. (New) The bacterial ceUuloae of claim 25, wherein 
the ratio of the msg'or axis to the minor axis of the microfibrils 
is about 28:1.0 to 1000:1,0, 
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36. (Now) The bacterial cellulose of claim 25, wherein 
the ratio ofthe miqor axis to the minor aids of the microfibrils 
ip about 28:1,0 to 280;l.O. 

37. (New) The bacterial cellulose of claim 25, wherein 
the microfibrils axe ribbon-shaped. 

38. (New) A method of producing the bacterial 
cellulose of claim 25, which cosqpxifies culturing celluloso- 
protfudtog bacteria which produce die bacterial cellulose 
extracellulady in a culture medium contenting a cell division 
inhibitor, and recovering the baotedal oellulope produced in die 
culture medium, 

39. (New) The motlvod of claim 38, wherein the cell 
division inhibitor is selected from the group consisting of 
chloramphenicol, a protein synthesis inhibitor, an organic 
compound having (3-laotamase inhibiting ability, nalidixic acid, 
promidic eeid, pipcnxidic acid, oxolinaio acid, ofloxacin and 
cnoxacin. 

40. (New) The method of claim 39, wherein Ac 
protein synthesis inhibitor ip selected from the group consisting 
of tetracycline, puromycin and erythromycin. 

41. (New) The method of claim 39, wherein the 
organic compound having p-lactamase inhibiting ability is 
thienamycio. 

42. (Now) The method of claim 38, wherein &e 
concentration of the cell division inhibitor in the culture 
medium is 0.01 to 5 mM 
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43. (New) The method of olaim 38, wherein the 
bacteria are Acetobacter. 

44. (New) The method of claim 38, wherein the 
bacteria are Acetobeoter parteurianus PERM BP-4176.— 

Claim 1 has been Bcwanded to specify nucrofSbrtfg having a thickness of 1 to 9 m 
Claims 2-3 and 15-21 have been amended for clarity. In addition, Claims 17 and 18 have 
been amended to recite "about" in reference to the Young's modulus recited therein. Newly 
added Claims 22-44 have been added to claim additional embodiments of the invention. 

All errors corrected in this reissue application arose without any deceptive intention 
on the part of the applicant 

As a named inventor, I hereby appoint the following attoroey(u) and/or egant(a) to 
prosecute this application and transact all business to the Patent and Trademark OSloe 
connected herewith: Norman P. Obion, Reg. No. 24,6*18; Marvin J. Spivek, Reg. No. 24,913; 
C Irvin McClelland, Reg. No. 21,124; Gregory J, Maier, Reg, No, 25,59*, ' 
Arthur I. Neustadt, Reg. No. 24,854; Richard D. Kelly, Reg. No. 27,757; James D. Hamilton, 
Reg. Ne. 28,421; Eeknard H, Kuesters, Reg. No. 28,870; Robert T. Ponp, Reg. No. 29,099; 
Charles L. Ghok, Reg. No. 26,395; William E. Beaumont, Reg. No. 30,996; Jeen- 
Paol Lavalleye, Reg. No, 31.45J; Stephen G. Baxter, Reg. No. 32,884; Richard L. Trcanor, 
Reg. No. 36,379; Steven P. Weibxouch, Reg. No. 32,829i John T. Goolkarian, 
Reg. No. 26,142; Richard L. Chinn, Reg. No. 34,305; Steven E. Liprnan, Reg. No. 30,01 1; 
Carl B. Schlier, Rag. No. 34,426; James J. Rulbaaki, Reg. No. 34,648; J. Derek Mason, 
Reg. No. 35,270; Surinder Sucher, Reg. No. 34,423; JeffieyB. Mclmyre, Reg. No. 36,867; 
Bradley D. Lyfle, Reg. No. 40,073; Michael R. Casey, Reg. No. 40,294; William T. Bnos, 
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Recife. 33,121; Uic^B < MeGab^Jr,1Ut>Ktt'374l2tC)^taaTta9iBas Aon J. 
Kelly, PbD., Rcg.Ko. 41,50*; AndnrarM. OSU, Beg, No. 40,749; tai Brim B. Pevflle. 

OBLON> SPXVAK. ta^SSSS; MAflBR* NBUSTADT, *.C 

Toortb Floor 
1755 Jdtooa D«vl* Bi^bway 
ArttnfWft. Vogtelft.22202. 
Ttbpbear. (703) 433-3000 
Rwballc; (703)4134230 

[ b*r»by dtdn ffait rS atttMnana node tterekof worakRoitffid«e vctraeind 

fW til fBamttti tdmS* en Intensdw uyl fediofpe believed lo be mw;mdfimhflrt2Mt 

timo Btstsmsua inn aadcwiih tbe knorMad^lliMlwiUftl fdm itataaisxt«^4»Kkcfo 

atde wo prodrtaWeby Ba» «d bsprifoaxMot, Or b«k, imdsr 16 U&C. loOl, uAlhitmcli 

vdfljtil Mm AstMWDli liuy jeoptf^ 

tiustOB, or «ay patent to which feclvi&a dimtad. 



Due 

March 28, 2002 



Date 

March 28. 2002 



MesiruISHIHARA 

Kawasaki, Japan 
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